INTRODUCTION
Private health insurance has been associated with improved outcomes in patients with cancer. 1 Compared with being uninsured or publically insured, private insurance is independently associated with presenting to care with a diagnosis of nonmetastatic disease as well as lower cancer-specific 1,2 and all-cause mortality. 3 Compared with children and older adults, young adults have the lowest rates of insurance coverage. 4, 5 Furthermore, adolescents and young adults with cancer are distinct because they have not experienced the same improvement in survival over the last 2 decades as their younger and older counterparts. 6, 7 The lack of improvement in outcomes may be due in part to limited access to care secondary to a lack of insurance coverage.
A provision of the Patient Protection and Affordable Care Act called the Dependent Coverage Expansion (ACA-DCE) was designed to increase insurance rates in the young adult population. 8, 9 This provision allows the dependents of parents with private insurance to remain on their parents' insurance until the age of 26 years. In the year after the ACA-DCE implementation in 2010, approximately 3 million young adults became insured. 8, 9 One study reported that although it improved overall insurance coverage in all young adults, it did not improve access to care. 10 However, studies evaluating the ACA-DCE focusing on young adults with medical problems found improved access to care, 9 significant reductions in delays in care, 8 and improvement in the detection of early-stage disease in patients with cancer. 8 However, these studies did not examine whether these effects were generalized throughout the young adult population or only benefited a subset of the population, thus generating health disparities between sociodemographic groups.
Although the ACA-DCE provision resulted in increased private insurance coverage for young adults with cancer, 8, 11 to the best of our knowledge previous studies have not examined the impact of the ACA-DCE in different sociodemographic groups. Therefore, we sought to determine the effect of the ACA-DCE on private insurance coverage in a hospitalized population of young adult oncology patients. Because private insurance rates are higher among those with a higher income 12 and certain racial/ethnic groups, 13 we hypothesized that private insurance coverage would increase after implementation of the ACA-DCE, but only among non-Hispanic white and Asian patients and those patients living in higher income neighborhoods.
MATERIALS AND METHODS

Subjects
The study population included young adults aged 22 to 30 years who were hospitalized in acute care hospitals in California from 2006 through 2014 with an oncologic diagnosis, as defined by International Classification of Disease, 9th edition, Clinical Modification (ICD-9-CM) codes 140.0 through 239.9. Diagnosis categories and corresponding ICD-9 codes were based on the Surveillance, Epidemiology, and End Results (SEER) program Adolescent and Young Adult Site Recode Categories 14 and the Clinical Classifications Software for malignant cancers. 15 The diagnostic categories were reviewed by 4 oncologists with different areas of expertise to ensure category accuracy. Record linkage numbers linked multiple admissions to the same patient over the study period, ensuring patients were only counted once.
Two age groups of patients were defined by their age at the time of initial admission (22-25 years and 27-30 years). Patients aged <22 years were excluded because many oncology patients are covered under California's Title V program until the age of 21 years. In addition, patients who were aged 26 years were excluded because the ACA-DCE covered patients up until that age. Therefore, patients aged 21 years and 26 years were considered to be of transition ages and were removed from the analysis. The patients in the 2 cohorts (before and after the ACA-DCE) were independent of each other.
Study Design
We used the private Office of Statewide Health Planning and Development (OSHPD) database to conduct a retrospective, population-based analysis of young adult oncology hospital discharges in California from 2006 through 2014. The outcome of interest was type of health insurance. The OSHPD database contains detailed information regarding inpatient discharges from acute care hospitals in California, except federal facilities (eg, Veterans Affairs Health System).
We used a preimplementation and postimplementation design. 8, 11, 16 The ACA-DCE was implemented on September 23, 2010, extending coverage to dependent young adults up to age 26 years. 11 The study population was divided into prepolicy (2006) (2007) (2008) (2009) No patients overlapped between the 2 cohorts because no patient would have an initial admission with a cancer diagnosis in both periods, which was verified by checking that each record linkage number was only in 1 of the 2 cohorts. The year 2010 was not included because it was the year of implementation and plans were required to offer the extended coverage at insurance renewal, which for many was January 2011. 8, 9 Study Variables OSHPD provides demographic and clinical data including age, race/ethnicity, sex, zip code of residence, metropolitan statistical area (rural vs urban), health insurance, length of hospital stay, and hospital and the principal diagnosis and up to 24 secondary diagnoses based on ICD-9-CM codes.
Race/ethnicity in OSHPD is taken from hospital records in which patients self-identify as white nonHispanic (which will be referred to as white hereafter), non-Hispanic black (which will be referred to a black hereafter), Hispanic, Asian, and other.
Rural and urban are variables in OSHPD defined based on the metropolitan statistical area. Urban includes a core urban area of 50,000 and an urban cluster of 2500, whereas rural is any area that is not urban.
Locations of care were classified as specialized cancer centers (SCCs), defined as Children's Oncology Group (COG)-designated or National Cancer Institute (NCI)-designated cancer centers, or community centers. 17, 18 There were 28 institutions in California designated as SCCs during the study period (4 NCI centers, 20 COG centers, and 4 NCI/COG centers).
Claritas (Claritas I: Population facts database 2004) data were used to derive zip code-level median household income divided into 3 categories based on the federal poverty level (FPL): low income (<2 times the FPL), medium income (2-4 times the FPL), and high income (>4 times the FPL). 19 Rural and urban designations were based on the metropolitan statistical level derived from zip code. The first hospitalization during the study time frame was used to determine age, sex, race/ethnicity, health insurance status, and zip code-level household income.
Outcome Variable
The primary outcome of interest was private insurance. Health insurance type for each patient was taken from their primary insurance at the time of first hospitalization during the study timeframe. Insurance type was categorized as public (Medicare, Medicaid, or other government), private (any private insurance [health maintenance organization, preferred provider organization, exclusive provider organization]), other (workers' compensation, other payer), or no insurance (self-pay).
19,20
Statistical Analysis
Descriptive analyses (chi-square test) were used to compare demographic characteristics by age group before and after ACA-DCE implementation. A multivariable logistic regression analysis analyzed the association of a priori independent variables with having private insurance (vs public, no insurance, and other) before and after implementation of the ACA-DCE: age (22-25 years vs 27-30 years), sex, race/ethnicity, zip code-level household income, metropolitan statistical area, location of care (SCC vs non-SCC), and tumor type. Factors found to be significantly associated (P<.1 in univariate analyses: age, sex, location of care, race/ethnicity, zip code FPL, rural/ urban, and diagnosis) were included in the multivariate logistic regression model. Conventional logistic regression was used due to minimal concern regarding clustering of patients because there are >1000 zip codes and 300 hospitals represented in the cohorts. However, we looked for clustering at the zip code, hospital, and zip code and hospital level. We then performed general estimating equation modeling with clustering at all 3 levels as sensitivity analysis. Results are presented as odds ratios (ORs) and 95% confidence intervals (95% CIs).
A difference-in-difference analysis was conducted during the 4 years before and after 2010 (the year of ACA-DCE implementation), with patients aged 22 to 25 years acting as the treatment group and patients aged 27 to 30 years acting as the control group. 11 The association between ACA-DCE implementation and insurance coverage change was estimated by analyzing the interaction between time (before and after ACA-DCE implementation), age group (22-25 years and 27-30 years), and neighborhood income level. 21, 22 The "other" race/ethnicity category was not evaluated because it comprised only 3% of the population. Differences were considered significant if a change in insurance coverage between the patients aged 22 to 25 years was significantly different from the older age group (27-30 years) within each insurance category and by neighborhood income level. A P value <.05 was deemed to be statistically significant All analyses were performed using SAS statistical software (version 9.2; SAS Institute Inc, Cary, North Carolina). This study was approved by the Stanford University Institutional Review Board and the State of California Committee for Protection of Human Subjects. Guidelines for reporting of studies using administrative data were followed. 23 
RESULTS
From
Demographic Profile
The majority of patients were discharged alive (98%), lived in a medium-income zip code (61%), and lived in an urban area (93%); these factors did not appear to differ significantly between the 2 time periods (Table 1) Factors Associated With Private Insurance Coverage Before and After ACA-DCE Young adults of black and Hispanic race/ethnicity, of male sex, and living in rural areas were less likely to have private insurance both before and after implementation of the ACA-DCE ( Original Article before and after ACA-DCE implementation. Diagnosis of a central nervous system tumor, Hodgkin lymphoma, head and neck tumors, and other tumors was associated with having private insurance before and after ACA-DCE implementation. In cluster analysis, approximately 20% of the hospitals and 27% of zip codes had only 1 or 2 patients. In models that accounted for clustering, the direction of associations did not change, but the 95% CIs changed, thus affecting significance levels. Rural patients were no longer significantly less likely to have private insurance in all the models accounting for clustering. DISCUSSION ACA-DCE implementation was associated with increased private insurance coverage for a subset of young adults with cancer in California. Although the overall improvement in private insurance coverage of young adult patients with cancer has been described previously, to the best of our knowledge the current study is the first to examine the differential impact of the ACA-DCE among sociodemographic groups. 11 Because its benefits were not equitably distributed among all sociodemographic groups, the implementation of the ACA-DCE may have simultaneously increased sociodemographic disparities in private insurance coverage among young adults with cancer. The observed increase in private insurance impacted mainly white and Asian patients living in higher income zip codes. Hispanic and black patients experienced a decrease in private insurance and were less likely to have private insurance both before and after ACA-DCE implementation, and black patients aged 22 to 25 years had increased uninsured rates. The insurance coverage disparities described herein are similar to a study of trauma patients, in which white young adults were found to have a larger reduction in uninsured rates compared with black and Hispanic patients after implementation of the ACA-DCE; however, the study did not examine variations by income or in private insurance. 16 Because private insurance has been associated with improved cancer survival, the enhanced differences in coverage may exacerbate disparities in survival, which are known to already exist between white, black, and Hispanic young adult oncology patients. [24] [25] [26] [27] [28] Although the increase in private insurance was not experienced by all groups of young adults with cancer, the percentage of uninsured young adults with cancer was low in certain subsets of patients. The lower percentage of uninsured patients with cancer may be indicative of a strong safety-net system, capable of enrolling patients in Medicaid or other insurance with the first admission for a cancer diagnosis. 1 This is important to note because many leading proposals for health care reform would move Medicaid from an entitlement to a block grant structure. With this shift states would have increased latitude to determine eligibility, all with a focus on reducing costs. 29 In California's Medicaid expansion, the California Low Income Health Program, which was implemented in 2011 for low-income adults, likely resulted in the observed gains in public insurance among black and Hispanic patients in both age groups. 30 In addition, the timing of the economic recession coincided with implementation of the ACA-DCE. This may explain in part the decrease in private insurance coverage for some groups of patients, because increased unemployment can result in private health insurance loss.
The findings of the current study carry important consequences for health outcomes. Private insurance coverage has been associated with improved health outcomes for patients with cancer (compared with public insurance), 1, 3 and has been shown to be associated with an increased likelihood of receiving treatment at an SCC, which may improve outcomes in this patient population. 31, 32 Although the ACA-DCE was predicted to improve coverage and therefore access in the young adult population, it did so for a subset of patients traditionally associated with access to resources and health care. However, young adults have been shown to have difficulty obtaining care even with insurance because of high outof-pocket costs; therefore, insurance coverage does not directly translate into increased access. 33, 34 The implication of these findings is that without similar efforts to expand access for publically insured groups and decrease out-of-pocket costs, the ACA-DCE may widen disparities for patients already experiencing disparate survival outcomes. In addition, only 59% of the ACA networks include NCI-designated cancer centers in their plans, 35 which is especially pertinent for patients in the young adult age group, who benefit from specialized cancer care. 31, 36, 37 The current study is subject to some limitations. The use of an administrative database depends on ICD-9 coding accuracy for clinical data and does not provide a date of cancer diagnosis. However, ICD-9 coding accuracy has been validated for high-prevalence adult disorders. 38 Although not specifically validated in young adults, there is no reason to believe these data would be less reliable. In addition, insurance is documented if there was any insurance during the admission; therefore, it does not capture whether a patient was admitted uninsured and gained insurance during admission. Another limitation is the use of a zip code-level income variable, rather than an individual-level variable, which may underestimate individual-level socioeconomic status. Despite these limitations, there are many strengths to the current study, including coverage of nearly all hospitals in California, a large state in which approximately 10% of all US young adults reside. 39 Health insurance is a powerful resource with the ability to increase access to care and improve health outcomes. 9 During a significant economic downturn, the ACA-DCE provision increased private health insurance coverage for a subset of the young adult population. Although this is a good thing, ideally gains would occur across all patient subgroups. The ACA-DCE is an important first step in increasing coverage for an age group of patients who traditionally are highly uninsured, allowing us now to focus on how to create similar gains for similar, yet underserved, group of patients. New policies need to be attentive to the risk of increasing disparities. For example, the expansion of coverage for privately insured individuals needs to be coupled with programs that expand coverage for publically insured individuals, such as the Medicaid Expansion provision of the ACA. The current study is timely and as the new presidential administration is proposing to keep the DCE, this analysis can provide baseline data for the impact of the ACA-DCE. It provides a framework with which to study how health insurance policies may differentially affect subgroups of patients. As the ACA exchanges continue to unfold and with the changes proposed by the new administration, research will need to focus on the drivers of health disparities to determine the type of insurance coverage that patients obtain and, ultimately, the impact coverage shifts have on the care they receive.
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